The aim of this paper is to establish an extension of Minkowski's inequality when p, s, t ∈ R−{0}, p > 0 are different such that s, t < 1, s, t = 0 and s−t p−t < 1, to isotonic linear functionals taking into account that the time scale Cauchy delta, Cauchy nabla, α-diamond, multiple Riemann, and multiple Lebesque integrals all are isotonic linear functionals. Several applications of these results for other particular isotonic linear functionals will be also obtained.
Introduction
We need to recall the following definitions, properties and theorems which will be used below in the proof of the results of this paper.
Lemma 1. ([10], Corollary 3.3) If f is Δ-integrable on [a, b) then for an arbitrary positive number α the function |f |
α is Δ-integrable on [a, b).
Lemma 2. ([10], Theorem 3.6) Let f and g be Δ-integrable functions on [a, b). then their product f g is Δ-integrable on [a, b).
The following definition is given in [3] , [8] and it is necessary to recall it here. The following refinement of Holder's inequality and Minkowski's in the case when 0 < r < 1 inequality for isotonic linear functionals and as applications the corresponding inequalities for on time scales Cauchy delta, Cauchy nabla, α-diamond integrals will be given below and will be used in this paper. These results are given in [6] and [7] . If
, the terms r and 1 − r exchange their positions in the preceeding inequalities.
Theorem 2. Let 0 < r < 1 and L satisfying conditions L1, L2 and A satisfying A1, A2 on the set E. Considering the nonnegative functions h, w with
≤ r < 1 and if 0 < r ≤ 1 2 then the same inequality takes place but with 1 − r replaced by r.
Main results
We will also state the following improvement of Minkowski's inequality for isotonic linear functionals giving in this way a refinement of Minkowski's inequality for the delta integral, the nabla integral and the diamond-α integral from [5] .
, 0 ≤ t < 
By calculus we obtain,
Taking now into account the Minkowski's inequality, inequality (2) from Theorem 2, first for
and then for 1 2 < t ≤ 1 and
Thus we have:
where r is the conjugate exponent of s and q is the conjugate exponent of t.
Considering last three inequalities we obtain the following inequality:
We notice that
and f
.
Replacing these expressions in previous inequality we obtain the desired inequality.
As a consequence of previous result we obtain in the case of the time scale Cauchy delta, Cauchy nabla and α-diamond integrals the following corresponding inequalities: 
< s ≤ 1,
< t ≤ 1 and
, 1)), while if 0 ≤ s < 1 2 , 0 ≤ t < ] then in the corresponding expression from the inequality, the respective variable will be replaced by one minus that variable. 
< t ≤ 1 and 
